The 4S binding protein acts as a trans-regulator of the polycyclic hydrocarbon-inducible cytochrome P450.
A model has been proposed for the induction of cytochrome P450c in liver by polycyclic hydrocarbons such as benzo(a)pyrene (BaP) and 3-methylcholanthrene (3MC). The polycyclic hydrocarbon interacts in specific, saturable, and high-affinity fashion with a rat liver cytosolic 4s binding protein. The latter enters the nucleus, complexes to 5' upstream regions of the cytochrome P450c gene, and stimulates the transcription. The 4s binding protein has been purified from rat liver and its substrate specificity has been determined. The affinity for 3MC or BaP is 1-2 mM. The binding protein has been demonstrated to complex with specific 5'-upstream regions of the P450c gene by using a filtration assay as well as exonuclease footprinting. In addition, the binding protein stimulates in vitro transcription with upstream regions of the P450c gene as template; these data confirm the hypotheses.